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ABSTRACT 



Method and apparatus for transmitting data. Digital image 
data is converted into image data packets, and digital audio 
data is converted into audio data packets, the packets being 
transmitted by a spread spectrum-frequency hopping (SS- 
FH) sending and receiving device. A bi-directional audio 
transmission is performed, independently of a image trans- 
mission direction, by switching between a sending mode and 
a receiving mode of the SS-FH sending and receiving device 
for selected time periods. 

20 Claims, 6 Drawing Sheets 
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METHOD AND APPARATUS FOR into digital audio data, which are outputted to a packet 

TRANSMITTING DATA SIGNALS assemble and de-assemble unit 4A. 

The digital image data and the digital audio data are 

BACKGROUND OF THE INVENTION converted into data packets by the packet assemble and 

. 5 de-assemble unit 4A. The packets are modulated with high 

1. Held of the Invention frequency signals by a SS-FH sending/receiving unit 5A, 
The present invention is directed to a method and appa- and are transmitted to data transmission equipment B. 

ratus for transmitting digitized audio and image data using ^ data transmission atus of {he second le 

schcm spectrum-frequency hopping) transmission includes a control unit 7A that ^ signals> sucfa ^ fof 

SC CD ? e ' ..... 10 example, clock signals, timing signals and other required 

2. Description of the Prior Art signalS) which are enable the operation of the transmission 
A block diagram of an example of a conventional data mode by the sending/receiving changing switch 6A, to the 

transmitting device is illustrated in FIG. 5. According to this respective units 3A through 5A and 10A. 

example image signals captured by a television camera 11 ASS . FH sending / receiving unit 5B associated ^th the B 

are inputted to an image signa -digital data conversion unit " side ^ ^ & mQdM ^ ^ ffe _ 

12, in which the image signals are converted into digital si ls transmitted b the SS . FH sending/receiving 

image data through an A/D converter and are compressed. unit 5A 0Q the A side ^ SS _ FH ^ ndin ^ Gcei Z g unit 5 g 

Audio signals captured by a microphone 21 are inputted on the B side demodulates the modulated high frequency 

to an audio signal A/D conversion unit 22, in which the si g na is to produce data packets, which are outputted to a 

audio signals are converted into digital audio data. The packet assemb i e and de-assemble unit 4B. 

digital image data and the digital audio data are then input r™ a A . , . . , , . # , . . , . . , 

#~ * «^i«t -*n • u- u*u ^ •* 1 * /. The data packets are divided into digital image data and 

to a packet assemble umt 13, in which the digital image data j n „A * a ♦ • *u i * Ci a f ii 

™a n „A n A n * .a • 7 a * i ♦ digital audio data in the packet assemble and de-assemble 

and the digital audio data are converted into data packets. *. t ATt ^ . , . , • t „ , 4 

tu 0 A*t* „Z^t„ ~a i * a *,u u- u c • i umt 4B - ^ digital image data is outputted to an image 

The data packets are modulated with a high frequency signal e ;™i ™,JL*~ •* -m u i *u a- i 

k„ „ cc c-u / a « c i_ • \ J , i 25 signal-digital data conversion unit 3B, while the digital 

by a SS-FH (spread spectrum-frequency hopping) modula- a b , . * j . j- • ■ , * ^ _. 

, 0 ,- * 4 + A . , j V. T i * * audl ° data 15 outputted to an audio signal A/D and D/A 

Hon and sending unit 14 and are transmitted. Control umt 15 converting unit 10B 

supplies signals, such as clock signals, timing signals and . 1 

other required needed signals to respective units 12 through Ima S e signal-digital data conversion unit 3B converts the 

14 and 22 digital image data into image signals that are suitable for 

The data packets, modulated with the high frequency 30 ^ t0 a * le ™ ™xi™g device 2B and outputs the 

signals, are received by a SS-FH receiving and demodula- imag * !^ * £° { « l ™ s ] on rece ^ device 2 ^ Audio 

tion unit 16, in which the modulated data packets are signal A/D and D/Aconvertingunit 10B converts the digital 

demodulated into data packets. Hie demodulated data pack- a " dl ° data int0 audl ° sl S nal > whlch 1S re P roduced b V 5P°*er 
ets are inputted to a packet de- assemble unit 17, in which the 

demodulated packets are divided into digital image data and 35 Control unit 7B supplies signals, such as, for example, 

digital audio data. The digital image data is input to a digital cIock sig^, timing signals and other required signals, that 

data image signal conversion unit 18, in which the digital are required to enable the operation of the receiving mode, 

image data is expanded and converted into image signals by set b y the sending/receiving changing switch 6B, to respec- 

D/A conversion. The image signals are then supplied to a tive units 3B through SB and 10B. 

television receiving device 19, in which the image is repro- 40 In the second example, when the sending mode is set by 

duced according to the image signals. the sending/receiving changing switch unit 6 A on the A side 

The digital audio data is inputted to an audio signal D/A and the receiving mode is set by the sending/receiving 

conversion unit 23, in which the digital audio data is changing switch unit 6B on the B side, images captured by 

converted to analog signals. The audio signals are then television camera 1A on the A side can be viewed on the 

inputted to a speaker 24 to be reproduced. 45 television receiver 2B on the B side. Further, audio signals 

A control unit 20 on the receiving side supplies signals, captured by microphone 8Aon the Aside can be reproduced 

such as, for example, clock signals, timing signals and other on speaker 9B on the B side. 

required or needed signals, to the respective units 16 through Further, when the sending/receiving changing switch unit 

18 and 23. 50 6 A is set to the receiving mode on the A side and the 

A block diagram of a second example of a conventional sending/receiving changing switch unit 6B is set to the 

device is illustrated in FIG. 6. In the second example, a pair sending mode on the B side, image signals captured by 

of data transmission equipment (or arrangements) A and B television camera IB on the B side can be viewed on 

are set up at two locations which are spaced a distance apart television receiver 2 A on the Aside, while audio (e.g., voice) 

from each other. Each data transmission apparatus (or 55 signals captured by microphone 8B on the B side are 

equipment) A and B has selective sending/receiving facili- reproduced on speaker 9 A on the A side, 

ties (capabilities). The sending/receiving modes are deter- The device shown in FIG. 5 differs from the device shown 

mined by sending/receiving changing switches 6A and 6B. in FIG. 6 in that the transmitting direction of image data in 

For example, when the sending/receiving changing switch the device of FIG. 5 is in a single direction, while the 

6 A on the A side is set to a sending mode while the 60 transmitting direction of image data in the device of FIG. 6 

sending/receiving changing switch 6B on the B side is set to is two directional (e.g., selectively changeable between the 

a receiving mode, image signal -digital image data conver- A side and the B side). 

sion unit 3A on the A side converts image signals from However, the above-mentioned examples have a problem 

television camera 1A into digital image data, which are in that when the transmission of image signals by the SS-FH 

outputted to a packet assemble and de-assemble unit 4A. 65 scheme is performed between two locations that are distant 

On the other hand, audio signal A/D and D/A converting from each other, the transmission of an audio signal is 

unit 10A converts audio signals captured by microphone 8A possible only in the same direction as that of the transmis- 
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sion of the image signal. Thus, it is not possible with the image data. A packet assemble and de-assemble unit is 

above-discussed examples to confirm the transmission mode provided for converting digital image data to image data 

by communicating between the two locations. packets and for converting image data packets to digital 

image data, together with a SS-FH sending/receiving unit 

BRIEF SUMMARY OF THE INVENTION s for modulating and sending the image data packets and for 

Accordingly, it is an object of the present invention to receiving and demodulating modulated image data packets, 

provide a method and apparatus for transmitting data and » sendmg/receivmg ch^gmg switch unit for selecting a 

signals, in which it is possible to communicate between two ^g/^ng ™de. Th<= data transmiss.on device is 

locations using an audio signal, regardless of the transmis- pr0V £ ed ™ h * fctco ° verter ">at converts a voice (or other 

sion direction of the image data, so that it is possible to « "™*> mt0 | aud , 10 sl ? na s - * T^T ,ha ' convert * 

audibly confirm a transmission mode. a A udl ° V °'? ( ° f u } ' "i™*? T*' 

A .... c 4 . . . , A/D and D/A converting unit that converts audio signals to 

Another object of the present invention is to provide a digital audio data and vice versa ^ kel assembk and 

data transmission device m which an exchange of audio de.assemble unit additionally converts digital audio data 

possible regardless of the transmission direction of to/from bWirectional data packets, independently of the 

the image data, so that the state of a transmission mode can ^ image transmission 

be audibly confirmed. , , , " . ,. t 

/ , , , „ In order to achieve the object of the present invention, an 

In order to achieve the objects and advantages of the apparatus is provided comprising sending/receiving chang- 

present invention, a method is provided for transmitting data ing switch for selectiog a sending mode and a rec eiving 

signals, in which a one-way image transmission is per- 2Q mode . M image pickup cameraj an image repro ducing 

formed using a SS-FH (spread spectrum-frequency hopping) device> aod an image signal-digital data conversion device 

radio transmission technique, in which packet slots are operate in a transmission mode (set by the sending/receiving 

provided for bi-directional audio data packets on a part of a changing switch) to selectively convert image signals 

transmission line for transmittmg image data packets. Each obtained from the image pickup camera into digital image 

packet is synchronizing^ transmitted with a hopping chan- 25 dataj compress the digital image data , and selectively 

nel of the SS-FH radio sending and receiving device, in expand the digital image data sent from a packet assemble 

which the bi-directional audio transmission is performed and de-assemble unit, converting the expanded data into 

independently of a one-way image transmission, based upon sigDals adapted for inputtirlg t0 an image reproducing 

a setting of a sending/receiving mode of the SS-FH radio device 

sending and receiving device for a predetermined given 3Q , n arcceplion mode (set b the sending/receiving chang- 

penod of time in the transmission line. ing ^ packet ^ unit 

Further, a method is disclosed for transmittmg data in (means) selectively generates image data packets from the 

which digital image data is converted into image data digita i im age data sent from the image signal-digital data 

packets. The image data packets are transmitted by a SS-FH conversion device splits the digital image data into 

radio sending and receiving device. Both digital audio data 35 segments, converts a transmission rate and adds a preamble, 

and digital image data are converted into packets, and the unique wor ds, calling code, and error-correcting code, to 

packets are synchronizing^ transmitted with a hopping selectively generate continuous digital image data from 

channel by the SS-FH sending and receiving device. A i ma ge data packets which are received and demodulated in 

bi-directional audio transmission is performed, indepen- a SH-FH sending/receiving device. The preamble, unique 

dently of the transmission direction of the image 40 wor ds, calling code, and error-correcting code from the 

transmission, by selecting a sending/receiving mode of the i mage data pac kets are separated, and processing of error- 

SS-FH radio sending and receiving device. The sending/ correcting and converting a transmission rate occurs. The 

receiving mode is selected for a predetermined transmitting S S-FH sending/receiving device, in accordance with an 

P e " oc *- operation mode determined by the sending/receiving chang- 

According to the present invention, a data transmission 45 ing switch means, selectively modulates the image data 

device comprises a packet assemble and de-assemble unit packets from the packet assemble and de-assemble unit 

that converts digital image data to image data packets, and (means) and sent by a SS-FH method, and selectively 

converts image data packets to digital image data. A SS-FH receives and demodulates the image data packet modulated 

sending/receiving unit modulates and sends image data with high frequency signals. A control unit is provided for 

packets, and receives and demodulates modulated image 50 generating clock signals and timing signals required for 

data packets. A sending/receiving changing switch unit image sending and image receiving according to setting of 

switches a sending/receiving mode; i.e., between sending the sending/receiving changing switch. A first converter 

and receiving modes. The data transmission device is pro- means converts a voice signal into audio signals. A second 

vided with an audio signal A/D and D/A converting unit that converter means converts the audio signals into a voice 

converts analog audio signals into digital audio data and 55 signal. An audio signal A/D and D/A converting apparatus 

converts digital audio signals into analog audio signals. The simultaneously converts the audio signals into digital audio 

packet assemble and de- assemble unit converts digital audio data and selectively converts digital audio data into audio 

data into bi-directional data packets and converts signals, respectively. The packet assemble and de-assemble 

bi-directional data packets into digital audio data, indepen- unit further includes facilities for generating and separating 

dently of the image transmission. 60 audio data packets, while the control unit further includes 

Further, the present invention discloses a data transmis- facilities for generating signals, such as, for example, clock 

sion device comprising an image pickup camera for captur- signals and control signals needed for audio signal A/D 

ing images of a subject and outputting image signals corre- conversion, D/A conversion and facilities of audio signal 

sponding to the captured images, an image reproducing data packet assemble and de-assemble, 

device for reproducing the image of the subject according to 65 In the present invention, when an image is sent from one 

the image signals, and an image signal-digital data conver- data transmission device (equipment) to an other data trans- 

sion unit for converting between image signals and digital mission device (equipment), image signals are outputted 
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from an image pickup camera to an image signal-digital data A feature of the instant invention resides in the transmit - 

conversion unit, in which the image signals are converted ting means and the receiving means comprising a sending/ 

into digital image data. On the other hand, audio signals are receiving unit. In the preferred embodiment, the sending/ 

outputted from a voice-electric converter (e.g., microphone) receiving unit comprises a spread spectrum-frequency 

to an audio signal A/D and D/A converting unit, in which the 5 hopping mode that transmits and receives data packets, 

audio signals are converted into digital audio data. The A nnt u„e^ * *u u j- * . . , 

digital image data and the digital audio data are sent to a tc f U ' e of * he P resen embodiment resides in the 

packet assemble and de-assemble unit, in which the digital USe °, f a controller that controls operations of the image 

image data and the digital audio data are converted into signal converting means, the audio signal converting means, 

image data packets and audio data packets, which are the data P ackets generating means, the transmitting means 
modulated and thereafter transmitted from one data trans- 10 and the rece iving means. 

mission device to the other data transmission device using a Another feature of the present invention relates to the 

SS-FH sending/receiving unit. audio signal converting means, which further comprises 

Data signals that are transmitted from the other data means for converting digital audio data received from the 

transmission device are received and demodulated into another apparatus into audio data. The data packets gener- 
audio data packets in a SS-FH sending/receiving unit. The 15 a tin S means further comprises means for separating digital 

audio data packets are sent to a packet assemble and image data and digital audio data from data packets received 

de-assemble unit, in which the digital audio data is separated from the another apparatus. 

from the audio data packets. The digital audio data is sent to According to the present invention, a method is disclosed 
an audio signal A/D and D/A converting unit, in which the 2Q for exchanging data between a first apparatus that is located 

digital audio data is converted into an audio signal The at a first location and at least one other apparatus that is 

audio signal is then converted into a voice signal via an located at a location that differs from said first location. The 

electric-voice converter (e.g., speaker). method comprising the steps of packetizing audio data and 

When an image sent from the other data transmission image data obtained by the first apparatus into data packets, 

device is received by the one data transmission device, data 25 transmitting the data packets to the at least one other 

signals transmitted from the other transmission device are apparatus, and receiving data packets, containing audio data, 

received by the SS-FH sending/receiving unit of the one data fr° m the at least one other apparatus so that a two-directional 

transmission device, in which the data signals are demodu- audio communication takes place. 

lated into image data packets and audio data packets. These According to an advantage of the instant invention, the 
packets are sent to the packet assemble and de-assemble 30 step of transmitting data packets comprises transmitting data 
unit, in which digital image data and digital audio data are packets using a spread-spectrum-frequency hopping trans- 
separated from each other. The digital image data is sent to mission scheme, which may be implemented using a spread 
the image signal-digital data conversion unit, in which the spectrum-frequency hopping modem, 
digital image data is converted into image signals. The According to another advantage, a microphone is used to 
image signals are sent to an image reproducing device, in 35 capture a spoken voice and output the audio data, and a 
which an image is reproduced according to the image speaker is used to reproduce the audio data received from the 
signals. Further, the digital audio data is sent to the audio at least one other apparatus. 

signal A/D and D/A converting unit, in which the digital A feature of the method of the present invention resides in 

audio data is converted into audio signals. The audio signals the step of selectively switching the apparatus between a 

are converted into the voice signal through the electric-voice 40 transmission mode and a reception mode at predetermined 

converter (e.g., speaker). time slots so that the data packets, containing audio data, 

In such a manner, while image signals are transmitted in may be received while the packetized audio data and image 

only one direction (from either one data transmission device data are transmitted by the apparatus, 

to the other data transmission device, or vice versa), audio According to another feature of the method of the instant 

signals used, e.g., for confirming the setting of the sending 45 invention, the image data is converted into digital image 

and receiving modes, the start and finish of transmission of data, and the audio data is converted into digital audio data, 

image signals or the state of the transmission are wherein the digital image data and digital audio data are 

bi-directionally transmitted. packetized into the data packets. 

According to the present invention, an apparatus is dis- The present disclosure relates to subject matter contained 

closed for exchanging data signals, comprising means for 50 in Japanese Patent Application No. HEI 7-146448 (filed on 

converting an image signal into a digital image data, means Jun. 13, 1995), which is expressly incorporated herein by 

for converting an audio signal into digital audio data, means reference in its entirety. 

for generating data packets from the digital image data and ddt^u rice™™™™ m ™c ™ au/tm^ 

the digital audio data, means for transmitting the data BRIEF DESCRIPTION OF THE DRAWING 

packets to another apparatus at a location different from a 55 The foregoing and other objects, features and advantages 

location of the apparatus, and means for receiving data °f the invention will be apparent from the following more 

packets transmitted by the another apparatus, wherein the particular description of a preferred embodiment, as illus- 

data packets comprising the digital image data is transmitted trated in the accompanying drawings, which are presented as 

in only one direction, while data packets comprising the & non-limiting example, in which reference characters refer 

digital audio data is bi-directionally transmitted. 60 t0 me same P arts throughout the various views, and wherein: 

According to an advantage of the present invention, a FIG. 1 is an illustration of a block diagram of a preferred 

camera captures an object of a subject and outputs the image embodiment of a data transmission device of the present 

signal corresponding to the captured object. Similarly, a invention; 

microphone captures a voice and outputs the audio signal FIG. 2 illustrates handshaking signals of the invention 

corresponding to the voice. A speaker reproduces the data 65 illustrated in FIG. 1; 

packet received by the another apparatus to convert it into an FIG. 3 is a schematic illustration showing the operation of 

audible signal. a transmitting side (image sending side) in a packet 
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assemble and de-assemble unit employed in the present digital audio data outputted from the audio data signal A/D 

invention illustrated in FIG. 1; and D/A converting units 10A, 10B are split into segments 

FIG. 4 is a schematic illustration showing the operation of in respective packet assemble and de-assemble units 4 A and 

a reception side (image receiving side) in the packet 4B. The data transmission rate of the split data is converted, 

assemble and de-assemble unit; 5 a nd thereafter, supplemental data, such as a preamble, 

FIG. 5 is a block diagram illustrating a first example of a unique word, calling code, error-correcting code and other 

conventional data transmission device; and necessary signals are added to the split and converted data. 

FIG. 6 is a block diagram illustrating a second example of The rate-converted data with the added supplemental data is 

a conventional data transmission device. outputted as packets to the appropriate SS-FH sending/ 

DETAILED DESCRIPTION 10 receiving units 5Aor 5B, and at regular timing intervals, the 

Apreferred embodiment of the present invention will be *T P ^ ^ ^ sendin ^ rec f™S 

described below te 5A or 5B arc se P arated from the supplemental data 

tnr< 1 • ki ' t -n . c j LJ - added to the split data when generating packets, the sepa- 

HG. 1 is a block diagram , lustraUng a preferred embed.- rated data bei checked ^ for fc ^ a le an er P ror 

mem of he present inven . on. The present invention 15 correcting method. The data transmission rate is converted, 

memoes « least a nrst data transmission equipment (data and , herea fter, the rate-converted data is outputted as con- 

transmission device) A and a second data transmission tinuous di ital audio data t0 the iate audio si x 

equipment (data transmission dewce) B Image signals ^ and D/A converti unit 10A ^ iOB. 

ou tputted from one television camera 1 A or IB of one of the ~ . , , , f 

at least two data transmission devices Aand B is transmitted w ° n the °i her hand when receiving an image, image data 
to the other of the at least two data transmission devices A audio data packets exchanged between the 
and B. In addition, audio signals are exchanged between the ? S-FH L sending/receiving units 5A and 5B are separated 
at least two data transmission devices A and B independently from the su PPl emeatal data that was added to the image data 
of the image signal transmission, via microphones 8A and packetS # a ° d J? e audl ° data P ackets when P ackets w f e 
8B, speakers 9A and 9B, audio signal A/D and D/A con- „ g enerated . The separated data is checked, using, for 
verting units 10A and 10B, packet assemble and exampk, an error correcting method. Thereafter, the data 
de-assemble units 4A and 4B and control units 7A and 7B. transm * s ;° n of the data is converted, and the rate- 
Thus, a bi-directional telephonic communication can take co " verted data is outputted as continuous digital image data 
place regardless of the transmission direction of the image and contmuous d *tal audio data to the image signal-digital 
signals, or status set by sending/receiving changing switch 3D data umts ^ OT and to the audio signal A/D and 
units 6A and 6B. D/A converting units 10A, 10B, respectively. 

The present invention comprises at least two substantially Further, digital audio data outputted from the signal A/D 

identical (functionally and structurally) data transmission and D /A conversion units 10A, 10B are split into segments 

equipments (or devices), comprising a plurality of elements at tunm S ""ervals. The data transmission rate of the 

#A and #B, where # denotes an element number and "A" 35 s P ht da ta is converted, so that supplemental data, such as, for 

denotes that the element is associated with the first data example, a preamble, unique word, calling code and/or 

transmission device located at a first location and "B" error-correcting code is added to the split and rate-converted 

denotes that the element is associated with the second data data * ^ rate-converted data with the added supplemental 

transmission device located at a second location. In the data B then 0Ut P ut ™ P acket s to the appropriate SS-FH 

disclosed embodiment, two television cameras 1A and IB, 40 sending/receiving units 5A, 5B. 

two television image receivers 2 A and 2B, two image When sending an image, the appropriate SS-FH sending/ 

signal-digital data conversion units 3A and 3B, two packet receiving units 5A, 5B modulate and send the image data 

assemble and de-assemble units 4A and 4B, two SS-FH packets and the associated audio data packets obtained from 

(spread spectrum-frequency hopping) sending/receiving the packet assemble and de-assemble units 4A, 4B. Further, 

units 5A and 5B, two microphones 8A and 8B, two speakers 45 the appropriate SS-FH sending/receiving units 5 A, 5B is 

9 A and 9B, two audio signal A/D and D/A converting units switched to the receiving mode (side) at regular timing 

10 A and 10B, two control units 7 A and 7B, and two intervals, in response to timing signals issued by the control 

sending/receiving changing switch units 6 A and 6B are umts 7A » ?B, so that audio data packets that have been 

employed. Each data transmission device has the same modulated to high frequency signals and exchanged between 

elements and operates in the same manner as an other data 50 tne two SS-FH sending/receiving units 5B, 5A are received 

transmission device. and demodulated at regular timing intervals. 

Television cameras 1A and IB convert visual information When an image signal is received, the received image data 

regarding a subject into image signals corresponding to the packets and audio data packets that have been modulated 

subject information. Image reproducing devices (television with high frequency signals by the appropriate SS-FH 

image receivers) 2A and 2B convert image signals from the 55 sending/receiving units 5B, 5A are demodulated by the 

image signal-digital data conversion units 3A and 3B into a SS-FH sending/receiving units 5A, 5B. The demodulated 

video picture. When transmitting an image signal, the appro- image data packet and the demodulated audio data packet 

priate image signal-digital data conversion unit 3A or 3B are then output to the associated packet assemble and 

receives the signals from the associated television cameras de-assemble unit 4A or 4B. It is noted that the SS-FH 

1A or IB, and converts the signal into compressed digital 60 sending/receiving units 5A, 5B are selectively switched to 

image data. When an image is being received, digital image the sending mode (side), in response to the timing signals 

data sent from an appropriate packet assemble and issued by the control units 7 A, 7B at regular timing intervals, 

de-assemble unit 4A or 4B is expanded, converted from a so that the audio data packets from the packet assemble and 

digital signal to an analog signal, etc., and inputted into the de-assemble units 4A, 4B can be modulated and transmitted, 

associated television 2A or 2B. 6 5 Microphones 8A and 8B function to convert voice or 

When sending an image, both digital image data sent from other sound signals into audio signals and send the audio 

the image signal-digital data conversion units 3 A, 3B and signals to the appropriate audio signal A/D and D/A con- 
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verting units 10A, 10B. Speakers 9 A, 9B reproduce voice or data is outputted by the packet assemble and de-assemble 
other sound signals, based upon signals outputted from the unit 4A as continuous digital audio data. The continuous 
appropriate audio signal A/D and D/A converting units 10A, digital audio data is then converted to an analog signal by the 

10B * audio signal A/D and D/A converting unit 10A, so that the 

The audio signal A/D and D/A converting units 10A, 10B 5 voice signal or other sound signal is reproduced by speaker 

convert audio signals captured from their respective micro- p A . Since a bi-directional transmission of audio signals is 

phones 8A, 8B into digital audio data, which is inputted to performed, a bi-directional audio communication is possible 

the associated packet assemble and de-assemble units 4A, reg ardless of the transmission direction of an image signal. 

4B for transmission to the other (e.g. second) location. When ri „ - < 4 . 1t .„ ? 

an audio signal is to be received, the audio signal A/D and in J} 0 ' 2 schematlcall y illustrates an example of a hand- 

D/A converting units 10A, 10B operate to receive continu- shaklD g procedure that is performed by the data transmission 

ous digital audio data from their associated packet assemble device of the present invention to establish an initial con- 

and de-assemble units 4A,4B, which is converted into audio nection. It is understood that alternative handshaking 

signals to be reproduced by associated speaker 9A, 9B. procedures/methods may be employed without departing 

Thus, a two-way conversation is continuously performed fr° m me spirit and/or scope of the present invention, 

during a data communication. 15 For purposes of explaining the handshaking procedure 

The control units 7 A, 7B supply, based upon the setting of illustrated in FIG. 2, assume both data transmission devices 

the sending/receiving changing switch units 6 A and 6B, A and B have their respective sending/receiving changing 

appropriate clock signals, timing signals and other signals switches 6A, 6B set to the receiving mode (side), a sending/ 

required for the operation of the image signal -digital data receiving channel for an initial connection has previously 

conversion units 3 A, 3B, the packet assemble and 20 been set, and hopping patterns of the sending/receiving of 

de-assemble unit 4A, 4B, the SS-FH sending/receiving units the SS-FH sending/receiving units 5 A, 5B agree with each 

5A, 5B, and the audio signal A/D and D/A converting units other. 

10A, 10B. Further, assume that in the case of an initial connection 

The sending/receiving changing switch units 6A and 6B being made, a sending channel associated with the data 

set the data transmission devices A and B to one of an image 25 transmission device A is "1", a waiting channel associated 

data transmission mode and an image data reception mode. with the data transmission device A is "2", a sending channel 

A description of a data transmission will now be provided, associated with the data transmission device B is "2", and a 

in which it is assumed that data transmission device A in waiting channel associated with the data transmission device 

FIG. 1 is operating in an image-sending mode, and data 3Q B is "1"- 

transmission device B is operating in an image-receiving After the data transmission device A is powered, or an 

mode. initial connection starts on the data transmission device A, a 

Audio signals captured by microphone 8A are inputted to signal is sent on channel 1 for only 1 slot, during every 1 

audio signal A/D and D/A converting unit 10A to be con- cycle (comprising, e.g., 30 slots). Thereafter, channel 2 waits 

verted into digital audio data, independent of the transmis- 35 continuously for a maximum of 29 slots to pass, 

sion of an image signal. Then, the digital audio data is When the channel 2 signal is received in a slot just behind 

converted into audio data packets, in the same manner as the the slot in which the channel 1 signal was sent, hopping 

image data packets, by the packet assemble and de-assemble starts. When the channel 2 signal is received in the other 

unit 4A. Thereafter, while the audio data packets are inserted slots, waiting is stopped for 29 slots, and waiting of the 

in front or rear locations within strings of the digital image 40 channel 2 signal begins in the thirtieth slot, 

data packets, and the audio data packets are sent from the When channel 2 is received in the thirtieth slot, the data 

image-sending side (e.g., data transmission device A) to the in channel 1 is sent in a slot just behind the thirtieth slot, and 

image-receiving side (e.g., data transmission device B). hopping is started. When channel 2 is not received in a slot 

The packets are received and demodulated via the SS-FH of 30 slots, the sending of channel 1 is performed in a slot 

sending/receiving unit 5B on the image -receiving side (e.g., 45 just behind the thirtieth slot, and waiting at channel 2 is 

data transmission device B), and inputted to the packet performed for 29 slots. 

assemble and de-assemble unit 4B to separate the audio and The relation of channel 1 with channel 2 on the data 

image data. The separated audio signal (i.e., the continuous transmission device B side becomes the reverse of the 

audio data output from the packet assemble and de-assemble relation of channel 1 with channel 2 on data transmission 

unit 4B) is inputted to the audio signal A/D and D/A 50 device A side. Thus, the same action as that on the data 

converting unit 10B to be D/A converted, in order to be transmission device A side takes place on the data transmis- 

reproduced by speaker 9B. sion device B side. 

Further, on the image -receiving side (e.g., data transmis- Now, assume that an initial connection operation on the 

sion device B), audio signals captured by microphone 8B are data transmission device A side starts later than that on the 

inputted to the audio signal A/D and D/A converting unit 55 B side, and that the data transmission device B side receives 

10B to be converted to digital audio data, and then converted signals of the data transmission device A side, first, as shown 

to audio data packets in the packet assemble and in FIG. 2. 

de-assemble unit 4B. Thereafter, under the control of the On the data transmission device B side, after the sending 

control unit 7B, the SS-FH sending/receiving unit 5B is of channel 2 is performed, a waiting period occurs at channel 

switched to the sending mode, so that the audio data packets 60 1, and signals associated with channel 1 are received (as 

are synchronized with a hopping channel associated with the depicted by reference "a" in FIG. 2). On the data transmis- 

SS-FH sending/receiving unit, for a certain period of time, sion device B side, sending of data should be performed at 

at predetermined timing, so that the audio data packets the point depicted by reference "b" in FIG. 2. However, at 

modulated with high frequency signals are sent to the this time, the data can not be sent at the point depicted by 

image-sending side (e.g., data transmission side A). 65 reference "b" because the data transmission device B has 

The audio data packets are received on the image-sending stopped sending the data since it receives signals associated 

side, and are demodulated, so that the demodulated audio with channel 1 at the point depicted by reference "a". 
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Accordingly, in order to receive the next signals associated 
with channel 1, sending with a cycle up until this time is 
stopped on the data transmission device B side. After 
sending signals of channel 2 in a slot just behind the slot 
after one cycle in which signals of the next channel 1 have 
been received (depicted by reference V in FIG. 2), hopping 
is started, and an initial transmission is completed. On the 
data transmission device A side, the response to signals sent 
from the data transmission device Aside is confirmed by the 
reception of signals of channel 2 in a slot just behind the slot 
in which signals of channel 1 have been sent (depicted by 
reference "d" in FIG. 2), and then hopping is started. Thus, 
the initial reception (connection) is completed. 

To summarize the operation of the handshaking operation: 
(a) After the device is powered or the device starts the 
handshaking procedure, the device transmits signals with a 
transmitting channel of the device in a slot, waits for signals 
from the other device with a receiving channel of the device 
(e.g., a transmitting channel of the other device) for the 
successive 29 slots, and repeats a cycle consisting of these 
30 slots until the device receives signals from the other 
device. In addition, the other device does the same operation 
according to its own cycle, (b) If the device receives signals 
from the other device, the device stops receiving for 29 slots 
and waits for next signals from the other device in the 30 th 
slot. If the device succeeds in receiving the next signals from 
the other device, the device transmits signals just behind the 
30'* slot, and hopping is started, (c) If the other device 
receives signals from the device with the receiving channel 
of the other device just behind the slot in which the other 
device transmits signals, hopping is started. 

Each device performs operation (a) described above. The 
device that receives signals from the other device earlier 
performs operation (b) described above, and the device that 
receives signals from the other device later does operation 
(c) described above. 

According to a communication request, the above proce- 
dure is repeated, after a connection confirmation is made, 
and channel hopping of the SS-FH sending/receiving unit 
5A, 5B begins according to the hopping pattern previously 
set. In this situation, the audio communication between the 
data transmission device A side and the data transmission 
device B side becomes possible. Thereafter, the transmission 
of image signals is started by switching one of the sending/ 
receiving changing switch 6A (on the data transmission 
device A side) or the sending/receiving changing switch 6B 
(on the data transmission device B side) to the sending 
mode. As long as the condition of the connection between 
the two data transmission devices A and B is maintained, an 
audio communication between the two devices is possible. 

FIG. 3 shows the function of a packet assemble and 
de-assemble unit in the generation side (image sending side) 
according to the present invention. FIG. 4 is a schematic 
illustration showing the function of a packet assemble and 
de-assemble unit in the separation (reception) side (image 
receiving side). 

According to the preferred embodiment, the transmission 
rate of the transmission line on which the packetized digital 
audio data and the packetized digital image data are trans- 
mitted is 625 kbps. The transmission rate of the audio data 
is 16 kbps, while the transmission rate of the image data is 
448 kbps. However, it is understood that alternative trans- 
mission rates may be employed without departing from the 
spirit and/or scope of the instant invention. 

The length of one packet is 3 ms and the number of data 
bits in one packet is 1875 bits. The number of data bits of a 
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part of audio data or image data is 1440 bits. One circle (i.e., 
cycle) equals 30 slots. One slot is utilized as an audio slot for 
the data transmission device Aside, one slot is utilized as an 
audio slot for the data transmission device B side, and 
twenty-eight slots are used for image slots. 

Assume that the data transmission device A in FIG. 1 is 
configured to operate in an image-sending mode, and the 
data transmission device B in FIG. 1 is configured to operate 
in an image -receiving mode. Further, assume that in the 
initial connection, on the data transmission device A side, 
data sending is performed in a front audio slot, and on the 
data transmission device B side, data sending is performed 
in a back audio slot. According to the above-mentioned 
condition, FIG. 3 shows the function of the packet assemble 
and de-assemble unit 4A, and FIG. 4 shows the function of 
the packet assemble and de -assemble unit 4B. 

In FIG. 3, reference "5-a-l" designates digital audio data 
that is output from the audio signal A/D and D/A converting 
unit 100A to the packet assemble and de-assemble unit 4A. 
Reference "5-a-2" designates digital audio data that is 
output from the packet assemble and de-assemble unit 4A to 
the audio signal A/D and D/A converting unit 10A. The two 
data streams comprise continuous digital data at 16 kbps. 
Reference "5-0-3" designates digital image data that is 
output from the image signal-digital data conversion unit 3A 
to the packet assemble and de-assemble unit 4A. The digital 
image data comprises a continuous digital data at 448 kbps. 

Reference "5-a-4" designates a packet string on a trans- 
mission line for transmitting packetized digital audio data 
and packetized digital image data. Audio packet A-n, and 
image packet n-1 through 28 (where n equals 1, 2, 3 ... ) 
are transferred from the packet assemble and de -assemble 
unit 4 A to the SS-FH sending/receiving unit 5 A when the 
SS-FH sending/receiving unit 5 A is set to the sending mode 
(state) by the sending/receiving changing switch 6A. Audio 
packets B-n (where n equals 1, 2, 3 . . . ) are transferred from 
the SS-FH sending/receiving unit 5A to the packet assemble 
and de-assemble unit 4A, when the SS-FH sending/ 
receiving unit 5 A is switched to the receiving mode (state) 
in response to the timing signals issued by the control unit 
7A at regular timing intervals. 

The switching of the operational mode of the SS-FH 
sending/receiving unit 5Aand hopping channel is performed 
in synchronization with each packet. Reference "5-a-5" 
designates the supplemental data, such as a preamble, 
unique word, calling code and other required signals that are 
added to the beginning (front) of the digital image data or 
audio (voice) data when the packets are generated. Refer- 
ence "5-a-6" designates supplemental data, such as, for 
example, error-correcting code and other required signals, 
and hopping channel switching time information that are 
added to the trailing (back) end of the digital image data or 
audio data when the packets are generated. 

As noted above, FIG. 4 shows the function of the packet 
assemble and de-assemble unit 4B. In FIG. 4, reference 
"5-M" designates digital audio data that is transferred from 
the packet assemble and de-assemble unit 4B to the audio 
signal A/D and D/A converting unit 10B. Reference "5-fc-2" 
designates digital audio data that is transferred from the 
audio signal A/D and D/A converting unit 10B to the packet 
assemble and de-assemble unit 4B. The two data streams 
comprise continuous digital data at 16 kbps. 

Reference "5-6-3" designates digital image data that is 
output from the packet assemble and de- assemble unit 4B to 
the image signal-digital data conversion unit 3B. The digital 
data comprises continuous digital data at 448 kbps. Refer- 
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ence "5-6-4" designates a packet string on a transmission 
line for transmitting packetized digital audio data and pack- 
etized digital image data. 

The audio packets B-n are transferred from the packet 
assemble and de-assemble unit 4B to the SS-FH sending/ 
receiving unit 5B when the SS-FH sending/receiving unit 5B 
is switched to the sending mode (state) in response to the 
timing signals issued by the control unit 7B at regular timing 
intervals. Audio packets A-n and image packets n-1 through 
28 are transferred from the SS-FH sending/receiving unit SB 
to the packet assemble and de-assemble unit 4B when the 
SS-FH sending/receiving unit 5B is set to the receiving 
mode (state). 

Reference "5-6-5" in FIG. 4 designates the supplemental 
data, such as, for example, the preamble, unique words, 
calling code, error-correcting code and other signals, which 
are added to the leading (front) portion of the digital image 
data or audio data in the generation of the packets. Reference 
"5-6-6" designates the supplemental data, such as, for 
example, the error-correcting code, and hopping channel 
switching time which are added to the trailing (back) portion 
of the digital image data or audio data in the generation of 
the packets. 

On the image-sending side (e.g., data transmission device 
A), the continuous digital image data stream of 448 kbps 
(shown in FIG. 3) is split into segments of 1440 bits. The 
split digital image data are compressed to 625 kbps, and 
necessary data for packetizing are added to the leading 
(front) and trailing (back) portions of the split digital image 
data, so that the image data packet is formed as shown by 
reference "5-a-4" in FIG. 3. On the image-receiving side 
(e.g., data transmission device B), the data added to the 
leading and trailing portion of the split data when the 
generating packets are separated from the image data packet, 
are shown by reference "5-6-4" in FIG. 4. The image data 
that has been compressed to 625 kbps is expanded to 448 
kbps so that continuous digital image data is reformed. 
Further, as to the audio (voice) signal, the continuous digital 
audio data of 16 kbps is split into a plurality of segments, 
each segment being 1440 bits in length, as shown by 
reference "5-a-l" in FIG. 3, and reference "5-6-2" in FIG. 
4. The split digital audio data is compressed to 625 kbps. 
Data necessary for packetizing the leading and/or trailing 
portion of the split digital audio data, so that audio data 
packets are formed, as indicated by references "5-^-4" or 
"5-6-4", are modulated and transmitted. Further, as the audio 
data packets are received and demodulated, the supplemen- 
tal data that was added to the leading and/or trailing portion 
of the split digital audio data are separated from the audio 
data packet, and the audio data compressed to 625 kbps is 
expanded to 16 kbps so that the continuous digital audio data 
is reformed. The transmission and reception of audio data 
packets are thus alternately made between the image- 
sending side (e.g., data transmission device A) and the 
image-receiving side (e.g., data transmission device B). 

It is noted that a memory can be used for independently 
writing and reading data in order to perform the necessary 
data rate conversion (e.g., compression and expansion). 
Alternatively, other methods may be employed without 
departing from the spirit and/or scope of the instant inven- 
tion. 

The operation of the present, preferred embodiment will 
now be explained. 

After the respective data transmission devices A and B are 
powered, data packets corresponding to the audio signal are 
generated in the packet assemble and de-assemble units 4A 
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and 4B. The packets are then exchanged between the SS-FH 
sending/receiving units 5A and 5B. The sending of the audio 
packets are controlled by the control units 7 A and 7B. A time 
period for sending data is one slot within one cycle (30 
slots). A time period other than the above-mentioned one slot 
is reserved for receiving data. For purposes of the present 
discussion, it is assumed that the content of the audio data 
is irrelevant. Supplemental data necessary for 
synchronization, such as, for example, the preamble, unique 
word and other required data, is added to the audio data, and 
the sending channel and the receiving channel are set in such 
a manner that they are able to be received by both data 
transmission devices A and B. 

Assuming that the B side (e.g., data transmission device 
B) initially receives the signal sent by the data transmission 
device Aside, as shown in FIG. 2, the signal received by the 
SS-FH sending/receiving unit 5B is demodulated. 
Thereafter, the demodulated signal is output to the packet 
assemble and de-assemble unit 4B, in which a synchronous 
detection is performed. Thereafter, the sending of the audio 
data packet by a certain cycle, which has been performed 
until this time on the B side, is stopped, and the sending of 
data is performed in a slot just behind the slot in which data 
receiving is performed after one cycle of the A side. 

On the Aside (e.g., data transmission device A), in a slot 
just behind the slot in which the sending of the audio packet 
has been performed, the audio packet from the B side is 
received and demodulated by the sending/receiving unit 5 A. 
The demodulated signal is then output to the packet 
assemble and de-assemble unit 4A, in which a synchronous 
detection is performed. After the synchronous detection on 
the A side and the B side takes place, control units 7A and 
7B start control of hopping. 

An initial connection is completed at this time. The audio 
signals captured by microphones 8 A and 8B are converted 
into digital audio data by the A/D and D/A converting units 
10A and 10B, the converted signals are output to the packet 
assemble and de-assemble units 4A and 4B, and split into 
segments of 1440 bits. A data rate -conversion is performed 
to convert the data rate from 16 kbps to 625 kbps. Supple- 
mental data such as, for example, the preamble, unique 
words, calling code, error correcting code and other neces- 
sary signals are added. Further, the audio data packet is 
formed and modulated with high frequency signals and 
transmitted by the respective SS-FH sending/receiving units 
5A and 5B at respective timing intervals. 

The audio data packets modulated with the high fre- 
quency signals are received by the other SS-FH sending/ 
receiving unit 5B or 5A. The modulated audio data packets 
are demodulated to obtain audio data packets, and the 
supplemental data, such as, for example, the preamble, 
unique words, calling code, error-correcting code and other 
necessary signals that were previously added to the audio 
data packets (in the packet assemble and de -assemble units 
4A or 4B) are separated from the audio data packets. The 
data is then processed using, for example, an error- 
correcting method, and a data rate conversion from 625 kbps 
to 16 kbps is performed so that a continuous digital audio 
data stream is formed. The continuous digital audio data is 
input to the associated audio signal A/D and D/A converting 
units 10A or 10B, which outputs an audio signal to be 
reproduced by associated speaker 9A or 9B. Thus, an audio 
communication is possible. 

A synchronous detection operation is performed in the 
packet assemble and de-assemble units 4A and 4B for the 
audio data packets that are output from the SS-FH sending/ 
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receiving units 5A and 5B. The synchronous detection converted to digital image data, split into a plurality of 

operation functions to detect a unique code in the respective segments, rate -converted so that packetized digital image 

data packets to distinguish audio data packets from image data are formed, and modulated with high frequency signals 

data packets. When the synchronous detection operation using a spread spectrum-frequency hopping method to be 

does not succeed for a given term (time period), the data 5 transmitted from a first location to a second location. The 

transmission devices A and B are set to a state in which the transmitted data is received at the second location, 

data transmission devices A and B are the beginning of the demodulated, packet separated and rate-converted so that 

initial connection. When the initial connection is finished, continuous digital image data is formed, which is converted 

the sending/receiving changing switches 6A and 6B are then ^to a form suilable for display on a television receiver at the 
switched to the receiving mode. io secoad location - 

Now, assume that the sending/receiving changing switch j^™"^ a ( r f ceivin §) . of 

6Aon the data transmission A side is set to the sending mode & a*JT V u T transmissi0n 

in nrrW t« tr*r, c ™* ™™ a«< * *u a * + • device A and B comprises microphones for converting a 

in order to transmit image data to the data transmission voice mto audio signa ' 1S) speaker / for converli[lg the au ^ io 

device H side. signals back to a voice, and audio signal A/D and D/A 

Image signals sent from television camera 1A (of data 15 converting units for A/D converting and D/A converting the 

transmission device A) are digitized and compressed in the audio signals independently of the image transmission. Each 

image signal-digital data conversion unit 3A to produce a data transmission device A and B further comprises a packet 

digital image data stream of 448 kbps (in response to control assemble and de-assemble unit for generating audio data 

signals issued by the control unit 7A). The converted digital packets, and a control unit that controls the previously-noted 

image data output from the image signal-digital data con- 20 elements. The sending and receiving of audio packets are 

version unit 3A is input to the packet assemble and made using a part of the transmission line, independently of 

de-assemble unit 4A, where the image data is split into a the transmi sskm of the image packet communication. This 

plurality of segments, each segment being 1440 bits in enables a bi-directional audio communication to take place, 

length. The data rate of the segments are rate-converted from S0 l *? at Xh ? state of the image- transmission can be audibly 

448 kbps to 625 kbps, supplemental data, such as, for 25 confarmed - 

example, a preamble, unique words, calling code, error- • M . dlsclo f d hereinabove, according to the present 

correcting code and other necessary signals are added so that ™™*on, a data transmitting method is disclosed for per- 

the image data packets are formed. The image data packets * SeleCtlVC P™* ima ^ e transmission utilizing a 

™,t™,* £™ *ul ui i i SS-FH transmission scheme, while time slots of 

!retln?nnn tn^n ,h « f ^ issemble " m ' 4 * 30 bi-directional audio data packets are provided on a part of 

E^T^X^M '^^^, Umt5 ^ ,he emission line for transmitting audio data packets. 

HnrW , n 1 ****** ff* ™« ".tied Indivjdual ke(s ^ , „ ^ rf ^.FH 

auring a preaeierminea image time slot Between tne audio ^ and recei • uni , 

are synchronized with the trans- 
slots that have been determined according to signals issued m ; cc ;JZ r„,,t, fl , „ u ? j-„ *- i a- * • • i 
by the control unit 7A & & uau6U mission. Further, a bi-directional audio transmission can be 

^ 1 35 performed, independently of the direction of the one way 

The image data packets transmitted by the SS-FH image transmission, by alternately switching the sending 

sending/receiving unit 5A of the first data transmission and receiving mode. Accordingly, an audio communication 

device A are received by the SS-FM sending/receiving unit is always possible while image signals are being transmitted, 

5B of the second data transmission device B. The received and the state of the connection of the data transmission 

image data packets are demodulated and input to the packet 4Q devices can be ascertained. 

assemble and de -assemble unit 4B, in which the preamble, What is claimed: 

unique words, calling code, error-correcting code and other 1 . A method for transmitting a plurality of image data and 

necessary signals that were added at the first data transmis- audio data packets from a first location to a second location, 

sion device Aside are separated. In addition, the 625 kbps in which a one-directional transmission of an image data 

data stream is rate-converted to 448 kbps, so that continuous 45 packet is performed using a spread spectrum-frequency 

digital image data is formed. The continuous digital image hopping radio transmission, comprising the steps of: 

data is input to the image signal-digital data conversion unit providing transmission slots for bi-directional audio data 

3B to be expanded converted to an analog signal, etc., to packets on part of a lransmission i ine for transmitting 

produce a signal adapted for display on the television i mage data packets; and 

receiver 2B. - , t c t . ,. 

50 using a spread spectrum-frequency hopping sending and 

In the preferred embodiment, image signal-digital con- receiving device to transmit each of the plurality of 

version units 3A and 3B may employ H261 CODECs audio data packets and image data packets, each packet 

(COder-DECoder), and the audio signal A/D and D/A con- being synchronized with a hopping channel of the 

verting units 10A and 10B may employ ADPCM (adaptive spread spectrum-frequency hopping sending and 

differential pulse code modulation) CODECs. H26 1 55 receiving device, in which a bidirectional audio trans- 

CODECs are CODECs that operate according to a method mission is performed for predetermined terms in the 

internationally standardized by the CCITT(Comite Consul- transmission line, independently of the direction of 

tatif Internationale de Telegraphie et Telephonie), estab- transmission of the image data packet, by selectively 

lished as part of the United Nations International Telecom- alternating the spread spectrum -frequency hopping 

munications Union (ITU). Further, an example of an 60 sending and receiving device between a sending mode 

ADPCM CODEC is manufactured by OKI Electric Industry and a receiving mode. 

Co., Ltd. as part number MSM7570. However, it is under- 2. A method for transmitting data, in which digital image 

stood that variations from the above may be made without data is converted into a plurality of image data packets that 

departing from the spirit and/or scope of the present inven- are transmitted using a spread spectrum-frequency hopping 

tl0n * 65 sending and receiving device, comprising the steps of: 

In the preferred embodiment of the present invention, converting digital audio data and digital image data into 

signals of images captured by a television camera are a plurality of data packets; and 
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transmitting the plurality of data packets in synchroniza- 
tion with a hopping channel using the spread spectrum - 
frequency hopping sending and receiving device, in 
which a bi-directional audio transmission is performed 
independently of an image transmission, by alternating 5 
a setting of the spread spectrum-frequency hopping 
sending and receiving device between a sending mode 
and a receiving mode for a predetermined time period. 

3. An apparatus for transmitting data, comprising: 

a packet assemble and de-assemble unit that selectively 10 

converts digital image data to image data packets, and 

image data packets to digital image data; 
a spread spectrum- frequency hopping sending/receiving 

unit that selectively modulates and transmits said image 

data packets, and receives and demodulates modulated 15 

image data packets; 
a sending/receiving changing switch unit that selectively 

sets said apparatus to one of a sending mode and a 

receiving mode; and 

an audio signal A/D and D/A converting unit that converts 
audio signals to digital audio data and converts digital 
audio data to audio signals, said packet assemble and 
de-assemble unit having facilities for selectively con- 
verting said digital audio data to a bi-directional audio 2 s 
data packet and said bi-directional audio data packet to 
said digital audio data, independently of said transmit- 
ting of said image data packets. 

4. A data transmission device, comprising: 

a camera that captures an image of a subject and outputs 30 
an image signal; 

an image reproducing device that reproduces an image 
corresponding to said image signal; 

an image signal-digital data conversion unit that one of 
converts said image signal to digital image data, and 35 
converts said digital image data to said image signal; 

a packet assemble and de -assemble unit that one of 
converts said digital image data to an image data 
packet, and converts said image data packet to said 4Q 
digital image data; 

a spread spectrum- frequency hopping sending/receiving 
unit that one of modulates and transmits said image 
data packet, and receives and demodulates said modu- 
lated image data packets; and 45 

a sending/receiving changing switch unit that selectively 
sets said data transmission device to one of a transmit- 
ting mode and a receiving mode, said data transmission 
device further comprising: 

a first converter that converts a sound into an audio 50 
signal; 

a second converter that converts said audio signal into 
said sound; 

an audio signal A/D and D/A converting unit that 
converts said audio signal to digital audio data, and 55 
converts said digital audio data to said audio signal, 
wherein said packet assemble and de-assemble unit 
further converts said digital audio data to a 
bi-directional audio data packet independently of 
said image transmission. 6Q 

5. A data transmission device that transmits data between 
a plurality of locations, each location having one data 
transmission device, each data transmission device compris- 
ing: 

a sending/receiving changing switch unit that sets said 65 
data transmission device to one of a transmission mode 
and a reception mode; 
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an image reproducing device; 

an image signal-digital data conversion unit that, in 
response to a mode setting of said sending/receiving 
changing switch unit, one of converts and compresses 
image signals captured by said camera into digital 
image data, and expands and converts said digital 
image data to said image signals; and 

a packet assemble and de -assemble unit that converts said 
expanded image signals into signals adapted for input 
to said image reproducing device, wherein said packet 
assemble and de-assemble unit, in response to one of 
said transmission mode and said reception mode set by 
said sending/receiving changing switch unit, selec- 
tively generates image data packets from said digital 
image data sent from said image signal-digital data 
conversion means, said digital image data being split 
into a plurality of segments, a transmission rate being 
converted, supplemental data being added, and con- 
tinuous digital image data being selectively generated 
from image data packets which are received and 
demodulated in a spread spectrum-frequency hopping 
sending/receiving unit, said supplemental data being 
separated from said image data packets so that said 
transmission rate can be converted, said spread 
spectrum -frequency hopping sending/receiving unit 
selectively modulating said image data packets from 
said packet assemble and de-assemble means in 
response to a mode of operation set by said sending/ 
receiving changing switch unit, transmitting said image 
data packets using a spread spectrum- frequency hop- 
ping transmission scheme, and receiving and demodu- 
lating said image data packet modulated with high 
frequency signals by said spread spectrum-frequency 
hopping sending/receiving unit; 

a control unit that generates clock signals and timing 
signals required to transmit and receive images, in 
response to said mode of operation set by said sending/ 
receiving changing switch unit; 

a first converter that converts a sound into audio signals; 

a second converter that converts said audio signals into 
said sound; 

an audio signal A/D and D/A converting unit that simul- 
taneously converts said audio signals into digital audio 
data, and said digital audio data into audio signals, 
respectively, said packet assemble and de-assemble 
unit further generating and separating audio data 
packets, said control unit further generating additional 
signals required for converting said audio signal into 
said digital audio data, converting said digital audio 
data to said audio signal, and controlling said generat- 
ing and separating of said audio data packets. 

6. The data transmission device of claim 5, wherein said 
supplemental data comprises at least one of a preamble, 
unique word, calling code, and error-correcting code. 

7. An apparatus for exchanging data signals, comprising: 
means for converting an image signal into a digital image 

data; 

means for converting an audio signal into digital audio 
data; 

means for generating data packets from said digital image 
data and said digital audio data; 

means for transmitting said data packets to another appa- 
ratus at a location different from a location of said 
apparatus; and 
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means for receiving data packets transmitted by said 
another apparatus, wherein said data packets compris- 
ing said digital image data are transmitted in only one 
direction, while data packets comprising said digital 
audio data are bi-directionally transmitted, wherein a 5 
spread spectrum frequency-hopping scheme is used to 
exchange data signals, each data packet being synchro- 
nized with a hopping channel, a bi-directional audio 
transmission being performed independently of a direc- 
tion of transmission of an image data packet. 10 

8. The apparatus of claim 7, further comprising a camera 
that captures an object of a subject and outputs said image 
signal corresponding to said captured object. 

9. The apparatus of claim 7, further comprising a micro- 
phone that captures a voice, said microphone outputting said 15 
audio signal corresponding to said voice. 

10. The apparatus of claim 7, further comprising a speaker 
that converts said data packet received by said another 
apparatus into an audible signal. 

11. The apparatus of claim 7, wherein said transmitting 20 
means and said receiving means comprise a sending/ 
receiving unit. 

12. The apparatus of claim 11, wherein said sending/ 
receiving unit operates in a spread spectrum-frequency 
hopping mode. 25 

13. The apparatus of claim 7, further comprising a con- 
troller that controls operations of said image signal convert- 
ing means, said audio signal converting means, said data 
packets generating means, said transmitting means and said 
receiving means. 30 

14. The apparatus of claim 11, wherein said audio signal 
converting means further comprises means for converting 
digital audio data received from said another apparatus into 
audio data, said data packets generating means further 
comprising means for separating digital image data and 35 
digital audio data from data packets received from said 
another apparatus. 

15. A method for exchanging data between a first appa- 
ratus located at a first location and at least one other 
apparatus located at a location that differs from said first 40 
location, comprising the steps of: 
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packetizing audio data and image data obtained by the 
first apparatus into data packets; 

transmitting the data packets to the at least one other 
apparatus; and 

receiving data packets, containing audio data, from the at 
least one other apparatus so that a two-directional audio 
communication takes place, wherein a spread spectrum 
frequency-hopping scheme is used to exchange data 
signals, in which each packet is synchronized with a 
hopping channel, a bi-directional audio transmission 
being performed independently of a direction of trans- 
mission of the packetized image data. 

16. The method of claim 15, wherein the step of trans- 
mitting data packets comprises transmitting data packets 
using a spread -spectrum -frequency hopping transmission 
scheme. 

17. The method of claim 16, wherein the data packets 
transmitting step comprises using a spread spectrum - 
frequency hopping modem. 

18. The method of claim 15, further comprising the steps 

of: 

using a microphone to capture a spoken voice and output 

the audio data; and 
using a speaker to reproduce the audio data received from 

the at least one other apparatus. 

19. The method of claim 15, further comprising the step 
of selectively switching the apparatus between a transmis- 
sion mode and a reception mode at predetermined time slots 
so that the data packets, containing audio data, may be 
received while the packetized audio data and image data are 
transmitted by the apparatus. 

20. The method of claim 15, further comprising the steps 
of: 

converting the image data into digital image data; and 
converting the audio data into digital audio data, 

wherein the digital image data and digital audio data are 

packetized into the data packets. 

***** 
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